Comparative proteomic analysis of the sun- and freeze-dried earthworm Eisenia fetida with differentially thrombolytic activities.
The dried earthworm is a traditional thrombolytic medicine in East Asia. Its thrombolytic mechanism has been extensively studied. However, the effects of drying process on thrombolysis were rarely investigated. Herein, we compared the thrombolytic activity of earthworm Eisenia fetida processed by sun-drying to that by freeze-drying. Fibrin plate and blood clot lysis assays showed that freeze-dried earthworms gave dramatically higher fibrinolytic and thrombolytic activities than the sun-dried earthworms. To address the thrombolytic difference, comparative proteomic analysis was carried out using fibrin zymography and two-dimensional gel electrophoresis (2-DE). The freeze- and sun-dried earthworms generated remarkably different 2-DE protein spot patterns. A total of 126 differential protein spots were detected, 83 of them were identified by matrix-assisted laser desorption/ionization-tandem time-of-flight mass spectrometry and database searching with 13 quantitative changes and 70 qualitative changes. Five of these differential proteins were identified as fibrinolytic proteases (lumbrokinases), responsible for dissolving fibrin, the main protein component of thrombus. The total abundance of these fibrinolytic proteases in the freeze-dried earthworms was significantly higher, consistent with the results of fibrin zymography. Therefore, the higher concentration of fibrinolytic enzymes along with their broad substrate specificity explained the stronger fibrinolytic and thrombolytic activities of the freeze-dried earthworms. This study suggests that freeze-drying represents an improved processing method for earthworm as the thrombolytic therapy in the future. Thrombosis has become one of the biggest concerns all over the world. The dried earthworms have been intensively used as thrombolytic agents. Its thrombotic mechanism has been studied by the modern pharmacological researches. However, the drying procedure of the earthworm and its effects on the thrombolysis were rarely investigated. The present study compared the thrombolytic effects of the freeze-dried and the normal dried earthworm E. fetida. To better understand the underlying mechanisms for differential thrombolytic effects, the fibrin zymography and the two-dimensional gel electrophoresis (2-DE) were employed to identify sets of differential proteins. Therefore, this study provides not only the comparative proteomic analysis but also molecular mechanism underlying the differential thrombolytic effects.